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REMARKS 

Entry of the foregoing, re-examination and reconsideration of the application 
identified in caption, as amended, pursuant to and consistent with 37 C.F.R. §1.1 14 and in 
light of the remarks which follow are respectfully requested. 

As correctly indicated in the Office Action summary, Claims 22 through 45 are 
pending. The Office Action Summary further indicates that Claims 23 through 36 are 
rejected, and Claims 37-45 stand withdrawn. Claims 46-48 are added in the present 
amendment. Thus, Claims 22-48 are currently pending in this application with the entry of 
this Amendment. 

By the present amendment, Claim 22 has been amended to include the phrase 
"wherein a paper of nonwoven made from the cellulose-containing fibrous material shows 
both an increased wet strength and an increased dry strength." New claims 46-48 are directed 
to further aspects of the present invention. Thus, support for this amendment can be found at 
least in the specification at page 20, line 16 to page 21, line 24 and original claims as filed. 
Respectfully, no new matter has been added by these amendments. 

The above amendments have been presented solely for the purpose of expediting what 
appears to be allowable subject matter. Applicants reserve the right to file a continuation 
application directed to the originally presented claims. 

I. INTERVIEW WITH THE EXAMINER 

At the outset, Applicants wish to express their appreciation to Examiner Fortuna for 
the courtesy of meeting with Bill Rowland and Whitney Hapangama on June 3, 2004. 
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II. THE REJECTION OF CLAIMS 22-35 UNDER 35 U.S.C. §103 

Claims 22-35 stand rejected under 35 U.S.C. § 103(a) as allegedly unpatentable over 
Smith (U.S. Patent No. 5,698,688) in view of Nooy ("Selective Oxidation of Primary 
ALcohols by Nitroxyl"), Chang ("Oxidation of primary alcohol groups of naturally occuring 
polysaccharides with 2,2,6,6-tetramethyl-l-piperidine"), or Isogai ("Preparation of polyuronic 
acid from cellulose by TEMPO-mediated oxidation") for the reasons set forth in the Official 
Actions mailed on June 5, 2003 and February 2, 2004. Respectfully, Applicants traverse this 
rejection. 

Based on a complete understanding of the present invention as claimed, it is 
respectfully submitted that the claims cannot properly be rejected based on the documents as 
applied in the Official Action. 

The presently claimed invention provides for tissue or non- woven products having 
inter alia improved wet and dry strength properties. This can be achieved by selectively 
oxidizing C6 of cellulosic glucose units to the corresponding carboxy groups (which mainly 
contributes to dry strength) and aldehyde groups (which enhances wet strength), and using 
this oxidized cellulosic fibrous material in tissue or non- woven manufacture. 
Simultaneously, chain degradation and other undesired side reactions are avoided. 

Unlike the prior art teachings, the presently claimed invention provides a paper or 
nonwoven made from the cellulose-containing fibrous material shows both an increased wet 
strength and an increased dry strength. According to the Office Action, the introduction of 
aldehyde groups leads to an increase in wet strength. However, in stark contrast, the prior art 
leads away from the invention, by teaching that oxidation leads to a decrease in dry strength. 
This feature of the claimed invention is not taught or suggested by the prior art. 
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Applicants respectfully submit that Smith in view of Nooy, Chang and/or Isogai does 
not lead to the presently claimed invention. The cited publications do not teach or suggest a 
method of producing a cellulose containing fibrous material, comprising oxidizing hydroxy 
groups at the C(6) of glucose units of the cellulose into aldehyde and carboxy groups with a 
nitroxy compound optionally in combination with a primary oxidizing agent, wherein the 
content of aldehyde groups is more than 50 (imol/g fibrous material (as a dry content based 
on DIN EN 20638), wherein a paper or nonwoven made from the cellulose-containing fibrous 
material shows both an increased wet strength and an increased dry strength. 

The technical object of the presently claimed invention comprises inter alia the aspect 
of providing a simplified process for increasing wet and dry strength of tissue paper and non- 
wovens, which proceeds essentially without undesired side reactions, such as the oxidative 
breakdown (degradation) of the cellulosic chain. 

Smith discloses a relatively cumbersome technique for improving wet strength of a 
paper product which requires: (1) reacting a 1 5 2-disubstitute alkene having a carboxylic 
functional group with at least some of the hydroxyl groups of cellulosic fibers, and then (2) 
oxidizing the reaction product obtained with strong oxidizing agents such as ozone and 
potassium permanganate (col. 6, 11. 49-50) in stoichiometric amounts with respect to the 
alkene double bond in order to cleave and oxidize the double bond to aldehyde functions. 
However, the C6 position itself does not bear an aldehyde or carboxylic acid group. 

Nooy solely investigate the mechanistic aspects of nitroxy-mediated reactions and 
identify the hydrated aldehyde as an intermediate. Nooy indicates that the reaction stops at 
the aldehyde stage in organic solvents without water or with only a low concentration of 
water. However, neither the oxidation of cellulose or cellulose-containing material is 
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specifically mentioned, nor the remarkable improvement in wet and dry strength that can be 
achieved with the presently claimed invention. 

The remaining publications, Chang and/or Isogai are specifically aimed at the 
manufacture of 6-carboxy cellulose, but again fail to disclose the potential influence of this 
reaction on strength properties of tissue paper or non-wovens obtained from the 
corresponding oxidized cellulose material. 

Accordingly, Applicants respectfully submit that the cited publications do not disclose 
or suggest each and every element of the presently claimed invention. Moreover, there is no 
motivation provided by any of the cited documents that would lead one skilled in the art to 
the presently claimed invention. 

Furthermore, according to the presently claimed invention, the oxidation can be 
generally carried out under milder conditions by using the nitroxy compound defined in 
Claim 22 as the actual oxidizing species. This method is particularly suitable for preserving 
the cellulosic chain during the oxidation step and avoiding undesired side reactions such as 
the oxidative breakdown of the cellulosic chain. Of course, the simplicity of the claimed 
method {e.g., the absence of alkene modifier) and mildness of oxidation conditions also 
characterizes and positively influences the properties of the claimed product. 

The above-mentioned effects could not be expected from Smith nor from the 
secondary references cited by the Examiner. Nooy, Chang and Isogai do not disclose or 
suggest how the invention of the Smith publication could be simplified. Moreover, they do 
not provide any teaching or suggestion of how the wet and dry strength increase achieved 
with the presently claimed invention. 

In fact, the prior art teaches away from the claimed invention because the prior art 
taught that oxidation would lead to a decrease the dry strength. 



Attorney's Docket No. 012050-079 
Application No. 09/93 L621 
Page 1 1 



In this regard, Luner and Young (both of which were cited in Applicants' Information 
Disclosure Statement filed on July 1, 2003) and Nevell (cited in Applicants' Information 
Disclosure Statement filed on December 13, 2003) help illustrate the advantages of the 
claimed methods and products. For the Examiner's convenience, additional copies of these 
references are attached. 

The loss of dry strength is discussed in these references. For instance, Luner , page 

38, middle column, second paragraph, reads: 

"it is seen that as the extent of oxidation is increased (increased in 
aldehyde groups), the sheet density as well as all strength 
properties decreases." 

This is also confirmed by the breaking length values given in the Table on page 39 of Luner 

where the breaking length value (measured on dry sheets, as seen from the first paragraph 

under on page 38 in Table 1) drops from 4,970 meters to 97.8 meters after two minutes of 

dichromate oxidation. Even lower values are observed after ten minutes of dichromate 

oxidation (88.0 meters) and a period of oxidation of 240 minutes (56.5 meters). 

Young make the same observation and states in the second sentence on page 115: 

"As depicted in Table 1 the oxidation decreases the dry strengths 
of the sheets." 

Nevell confirms the foregoing at page 1 72, last paragraph: 

However, dichromate oxycelluloses retain a much smaller 
proportion of the mechanical strength of the cellulose from which 
they are derived than the nitrogen dioxide oxycelluloses; an 
originally fibrous material oxidized by chromic acid falls to 
powder at an oxygen consumption of about 40. Highly oxidized 
materials are bluish gray in the air-dry state owing to the presence 
of tervalent chromium which is practically impossible to remove 
completely , {emphasis added) 

If, however, in line with the present invention, the oxidation is performed with nitroxy 

compounds, such as TEMPO, the loss of dry strength is avoided. The oxidation also leads to 
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an increase of dry strengths as seen for instance from Tables 4, 7 and 8 at pages 59, 63 and 
66, respectively, of the present invention. 

Example 5 and Table 7 of the present application show that a much higher relative 
wet strength (about 33 to 47%) can be achieved after 3 hours of TEMPO oxidation and at 
lower aldehyde contents (288 \xmo\ aldehyde/g pulp). This clearly shows the advantage of 
the present invention. This result further confirms that undesired side reactions, e.g., chain 
cleavage, are likely to accompany the chromate oxidation of cellulosic pulp which would 
account for the inferior relative wet strength seen from Luner et a/.'s results. 

There is no prior art document which teaches that all these advantages can be 
achieved with nitroxy-mediated oxidations. 

In accordance with Claim 22, in all examples TEMPO or TEMPO derivates were used 
as nitroxy compound optionally in combination with NaOCl as a primary oxidizing agent for 
oxidizing hydroxyl groups at the C(6) of glucose units of the cellulose in the cellulose- 
containing fibrous material (various pulps in the examples) into aldehyde and carboxy 
groups. 

Measurements of the aldehyde contents are found for instance in Example 3, page 63, 
last paragraph, indicating that a very high aldehyde content of 288 |imol/g oven-dried fibers 
can be achieved after three hours of oxidations. As stated in the first paragraph on page 12, 
the content of aldehyde groups is believed to contribute primarily to wet strength, whereas 
carboxyl groups particularly enhance dry strength. This is confirmed by Table 7 on page 63, 
indicating a slight reduction in tensile strength (wet) after six hours of oxidation due to a 
corresponding reduction in aldehyde groups (page 63, last sentence.) 
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Another measurement of aldehyde contents is found in Example 6 (page 65, third 
paragraph) describing two pulps having aldehyde contents of 65 |imol and 63 jamol 
aldehyde/g respectively. 

Further, it is believed that the claimed method leads to a surprising improvement in 
wet strength without sacrificing dry strength. This can be seen for instance from the tensile 
strength (wet) values given in Table 7 on page 63, specifically those describing test sheets 
made from pulp subjected to TEMPO-oxidation for three hours. If the corresponding entries 
in Table 7 under 'oxide 3h) for the various beating times (0\ 5\ 15\ 30') of the pulp are 
compared with the so-called "Ox Ref." (pulp treatment only with buffer), it is noted that the 
tensile strength (wet) values increase to a surprising extent, for instances from 0.39 to 16.06 
N/15 mm (0') from 0.61 to 37.95 N/1 5 mm (5'), etc. A similar increase is observed for the 
relative wet strength. 

Since Nooy, Chang or Isogai do not provide the slightest link to paper manufacture, 
let along wet or dry strength properties, there was also no specific expectation of success in 
view of a potential combination with Smith. 

Initially, a proper analysis of the obviousness/nonobviousness of the claimed 
invention by the USPTO requires consideration of two factors: (1) whether the prior art 
would have suggested to those of ordinary skill in the art that they should practice the 
claimed invention; and (2) whether the prior art would also have revealed that in so 
practicing, there would be a reasonable expectation of success. Both the suggestion and the 
reasonable expectation of success must be founded in the prior art, not in the Applicants 
disclosure. In re Sernaker, 217 U.S.P.Q. 1, at 5 (Fed. Cir. 1983); and In re Vaeck, 20 
USPQ2d 1438, 1442 (CAFC 1991). 
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The Federal Circuit has repeatedly stated that the motivation and the reasonable 
expectation of success must come from the prior art, not Applicant's specification. See In re 
DowChem. Co. v American Cyanamid Co., 837 F.2d at 473, 5 U.S.P.Q.2d at 1531-1532 
("[t]here must be a reason or suggestion in the art for selecting the procedure used, other than 
the knowledge learned from the applicant's disclosure"). 

Thus, Applicants submit that even if the documents would have been combined in the 
manner suggested by the Official Action, the present invention would not result. In this 
regard, there is nothing in the cited references that discloses or suggests a method for 
producing a cellulose-containing fibrous material, comprising oxidizing hydroxy groups at 
the C(6) of glucose units of the cellulose into aldehyde and carboxy groups with a nitroxy 
compound where a paper or nonwoven made from the cellulose-containing fibrous material 
shows both an increased wet strength and an increased dry strength. 

Accordingly, Applicants respectfully submit that no prima facie case of obviousness 
has been established. Thus, Applicants respectfully request that this ground for rejection be 
withdrawn. 
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CONCLUSION 



From the foregoing, further and favorable action in the form of a Notice of Allowance 
is believed to be next in order, and such action is earnestly solicited. 

If there are any questions concerning this paper or the application in general, the 
Examiner is invited to telephone the undersigned. 

Respectfully submitted, 

Burns, Doane, Swecker & Mathis, l.l.p. 



Date: June 3, 2004 




G. whitney Hapangftma 6 f a 
Limited Recognition Under 37 C.F.R. § 10.9(b) 



P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 



